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Fatigue Life Evaluation of Welded Joints With Residual Stress
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Abstract

R=0(.1 on transversely butt-welded joints,

fatigue strengths of as-welded specimens, that is, specimens having residual stress are higher than those
of anncaled specimens in short life range. but vice verse in long life range. This behavior seems to be
with residual stress relaxation by applied loading. After analyzing the welding
process. we conducted finite element analysis to quantify the degree of residual stress relaxation. By

concerned mainly

taking into account residual stress relaxation, modified Goodman diagram, and nominal stress,

wg

evaluated the fatigue life of the welded joint from the S-N curve for the parent material. The
estimated results are in a good agreement with the experimental results.
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Fig. 1 Base material and as—-welded
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Fig. 2 Annealed and not annealed
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(b) Finite element model
Fig 4. Finite element model for welding analysis

Table 1 Welding conditions

= . G 3
4 FYH 130x10” J/m’s
i P 4 mm/s
SH HE 2 | 2000 °C
k n C
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7800 1290
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750
4 7400
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4] L L i 7000 O
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Temperature ['C]

(a) Conductivity /. density o, specific heat C
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(c) Yield strength
Fig 5. Parameters used in the analyses
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